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(54) [Title of the Invention] 

LIQUID CRYSTAL PROJECTING APPARATUS 

10 

(57) [Abstract] 
[Object] 

A liquid crystal projecting apparatus which 
realizes low electric power consiunption and a long life 

15 of a lamp and assures a safety is provided. 
[Construction] 

In accordance with various detection outputs of a 
temperature sensor 6 and a rotation detector 8 for 
detecting an abnormality of an apparatus, a timer 24 

2 0 for detecting that a time before a few minutes of a set 
time has come at the time of a sleep timer operation, 
an input detecting unit 23 for detecting that a video 
signal is not input for a predetermined time, and the 
like, a stop control signal is formed by a stop control 

25 signal forming unit 24, a warning display by a liquid 
crystal display panel 2 is performed by a warning 
display control unit 26 according to the stop control 
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signal, a warning display by flickering of a light 
emitting device in a warning display unit 28 is 
performed, and further, a power source of a light 
source 1 is shut off by a power control unit 30. 
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[Claims] 

[Claim 1] 

A liquid crystal projecting apparatus for 
emitting projection light of an image from a light 
5 source through a liquid crystal display panel, 
characterized by comprising: 

abnormality detecting means for detecting an 
abnormality of the apparatus; 

detecting means for detecting that a time before 
10 a few minutes of a set time has come at the time of a 
sleep timer operation; 

first warning display means for performing a 
warning display by the liquid crystal display panel 
according to a detection output of each of the 
15 detecting means; 

second warning display means for performing a 
warning display by flickering of a light emitting 
device according to the detection output of the 
abnormality detecting means; 
2 0 detecting means for detecting that a video signal 

is not input for a predetermined time; and 

power control means for shutting off a power 
source of the light source according to the detection 
output of each of the detecting means. 
25 [Claim 2] 

A liquid crystal projecting apparatus according 
to claim 1, characterized in that in the abnormality 
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detecting means, it is detected by temperature 
detecting means that an inside of a lamp house of the 
light source has entered an abnormal overheat state. 
[Claim 3] 

5 A liquid crystal projecting apparatus according 

to claim 2, characterized in that in the abnormality 
detecting means, it is detected by rotation detecting 
means that a rotation of a cooling fan has been stopped. 
[Detailed Description of the Invention] 

10 [0001] 

[Industrial Field of Utilization] 

The invention relates to a liquid crystal 
projecting apparatus for emitting projection light of 
an image from a light source through a liquid crystal 

15 display panel and, more particularly, to a liquid 
crystal projecting apparatus having a protecting 
function for detecting an abnormal heating state or the 
like of the light source and automatically shutting off 
a power source. 

20 [0002] 

[Related Art] 

Hitherto, as a protecting circuit of a power 
source apparatus or the like, a circuit which detects 
an overcurrent or heat generation and operates has been 

2 5 known . 
[0003] 

In an apparatus having a microcomputer 
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(hereinbelow, simply referred to as a "micom"), there 
is an apparatus in which a sensor signal is sent to the 
micom and a protecting circuit after processes by the 
micom is made operative. In such a case, it is 
5 possible to notify the outside of a warning display or 
information associated therewith. 
[0004] 

Generally, in a liquid crystal projecting 
apparatus for emitting projection light of an image 

10 from a light source through a liquid crystal display 
panel, since the light source of high luminance 
accompanied with a relatively large heat generation is 
needed, a cooling fan is rotated so as to send air, 
thereby reducing an increase in temperature in the 

15 apparatus. If the temperature rises abnormally due to 
the heat generation of the light source or a power 
source for driving the light source, there is a risk 
that the liquid crystal display panel in the apparatus, 
its driving circuit, or the like is broken, a fire 

2 0 occurs, or the like. Therefore, the protecting circuit 
for detecting an abnormal heating state or the like of 
the light source and automatically shutting off the 
power source is provided. 
[0005] 

25 [Problem to be solved by the Invention] 

In the liquid crystal projecting apparatus in the 
related art, when the protecting circuit operates, the 
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power source apparatus is suddenly stopped. Therefore, 
the user cannot know the reason why the power source 
apparatus has been stopped. Similarly, also in the 
case where the power source apparatus is stopped due to 
5 a sleep timer operation, the user cannot know the 

reason why the power source apparatus has been stopped. 
There is also such a problem that since the light 
source has been energized when the projection is not 
performed, an electric power consumption amount is 
10 large and a life of the lamp is short. 
[0006] 

In consideration of the circumstance in such a 
liquid crystal projecting apparatus in the related art, 
therefore, it is an object of the invention to provide 

15 a liquid crystal projecting apparatus in which a high 
operability is obtained and a safety is assured and to 
provide a liquid crystal projecting apparatus in which 
low electric power consumption and a long life of a 
lamp can be realized. 

20 [0007] 

[Means for Solving the Problem] 

To solve the above problems, according to the 
invention, there is provided a liquid crystal 
projecting apparatus for emitting projection light of 

25 an image from a light source through a liquid crystal 

display panel, characterized by comprising: abnormality 
detecting means for detecting an abnormality of the 



apparatus; detecting means for detecting that a time 
before a few minutes of a set time has come at the time 
of a sleep timer operation; first warning display means 
for performing a warning display by the liquid crystal 
5 display panel according to a detection output of each 
of the detecting means; second warning display means 
for performing a warning display by flickering of a 
light emitting device according to the detection output 
of the abnormality detecting means; detecting means for 

10 detecting that a video signal is not input for a 
predetermined time; and power control means for 
shutting off a power source of the light source 
according to the detection output of each of the 
detecting means . 

15 [0008] 

The liquid crystal projecting apparatus according 
to the invention is characterized in that in the 
abnormality detecting means, it is detected by 
temperature detecting means that an inside of a lamp 
2 0 house of the light source has entered an abnormal 
overheat state. 
[0009] 

Further, the liquid crystal projecting apparatus 
according to the invention is characterized in that in 
25 the abnormality detecting means, it is detected by 

rotation detecting means that a rotation of a cooling 
fan has been stopped. 



[0010] 
[Operation] 

In the liquid crystal projecting apparatus 
according to the invention, the abnormality of the 
5 apparatus is detected by the abnormality detecting 
means and it is detected by the detecting means that 
the time before a few minutes of the set time has come 
at the time of the sleep timer operation. The first 
warning display means performs the warning display by 

10 the liquid crystal display panel according to the 

detection output of each of the detecting means . The 
second warning display means performs the warning 
display by the flickering of the light emitting device 
according to the detection output of the abnormality 

15 detecting means. Further, it is detected by the 

detecting means that the video signal is not input for 
the predetermined time. The power control means shuts 
off the power source of the light source according to 
the detection output of each of the detecting means. 

20 [0011] 

In the liquid crystal projecting apparatus 
according to the invention, in the abnormality 
detecting means, it is detected by the temperature 
detecting means that the inside of the lamp house of 
25 the light source has entered the abnormal overheat 
state. 
[0012] 



Further, in the liquid crystal projecting 
apparatus according to the invention, in the 
abnormality detecting means, it is detected by the 
rotation detecting means that the rotation of the 
5 cooling fan has been stopped. 
[0013] 

[Embodiments] 

An embodiment of a liquid crystal projecting 
apparatus according to the invention will be described 
10 in detail hereinbelow with reference to the drawings. 
[0014] 

The liquid crystal projecting apparatus according 
to the invention is constructed as shown in, for 
example, Fig. 1. The liquid crystal projecting 
15 apparatus emits projection light of an image from a 

light source 1 through a liquid crystal display panel 2 
and projects the image onto a screen (not shown) by the 
projection light through a projection optical system 3. 
[0015] 

20 The light source 1 is formed by, for example, a 

halogen lamp which is driven by a power source 
apparatus 4 and provided for a lamp house 5 . 

[0016] 

A temperature sensor 6 is provided for the lamp 
25 house 5 and its internal temperature is detected by the 
temperature sensor 6 . A cooling fan 7 which is driven 
by a commercially available power source is also 
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provided for the lamp house 5 . The lamp house 5 is 
cooled by the air sent by the rotation of the cooling 
fan 8, Further, the rotation of the cooling fan 7 is 
detected by a rotation detector 8 using, for example, a 
5 photointerrupter or the like. The temperature sensor 6 
and the rotation detector 8 are connected to a system 
controller 20 and supply detection outputs to the 
system controller 20. 
[0017] 

10 Further, a commercially available power source is 

supplied to the power source apparatus 4 through a 
power line 10. A current fuse 11 of a predetermined 
capacitance is provided for the power line 10. When an 
abnormal overcurrent flows in the power source 

15 apparatus 4, the current fuse 11 is melted and cut. A 
temperature sensor 9 has been assembled in the power 
source apparatus 4 and its internal temperature is 
detected by the temperature sensor 9 . The temperature 
sensor 9 is connected to the power control unit 30. 

20 [0018] 

A liquid crystal driving circuit 17 is connected 

to the liquid crystal display panel 2 and the liquid 
crystal display panel 2 is driven by the liquid crystal 
driving circuit 17 . An RGB decoder 19 for converting a 
25 video signal supplied through a video input terminal 18 
into three primary color signals R, G, and B is 
connected to the liquid crystal driving circuit 17. 
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The liquid crystal display panel 2 is driven according 
to the three primary color signals G and B supplied 
from the RGB decoder 19 . 
[0019] 

5 The RGB decoder 19 has a function for 

multiplexing a warning display signal which is supplied 
from a character generator 27 connected to the system 
controller 20 onto the video signal supplied through 
the video input terminal 18 . 
10 [0020] 

The system controller 20 is formed by a 
microprocessor having a D/A converting function. The 

system controller 20 has: a first abnormality detecting 
unit 21 for detecting, on the basis of the detection 

15 output of the temperature sensor 6, that the inside of 
the lamp house 5 is in an overheat state where its 
temperature has risen to a predetermined temperature or 
higher; a second abnormality detecting unit 22 for 
detecting, on the basis of the detection output of the 

20 rotation detector 9, that the rotation of the cooling 
fan 8 has been stopped; an input detecting unit 23 for 
detecting that the video signal has been supplied to 
the video input terminal 18; a timer 24 for executing 
the sleep timer operation; a power-off command signal 

25 forming unit 25 for output ting a power-off command 

signal to instruct the power control unit 30 to shut 
off the power source according to those outputs; a 



- 12 - 



warning display control unit 26 for making warning 

display control when the power-off command signal has 
been formed by the power-off command signal forming 
unit 25; and the like. 
5 [0021] 

The input detecting unit 23 detects that the 
video signal has been supplied to the video input 
terminal 18 and supplies the detection output showing a 
state where the supply of the video signal has 

10 continuously been stopped for a predetermined time to 
the power-off command signal forming unit 25. The 
timer 24 supplies a timer output for executing the 
sleep timer operation to the power-off command signal 
forming unit 25. The power-off coimnand signal forming 

15 unit 25 operates according to the output of the first 
abnormality detecting unit 21, second abnormality 
detecting unit 22, input detecting unit 23, or timer 24 
and outputs the power-off command signal to instruct 
the power control unit 3 0 to shut off the power source. 

2 0 Further, when the power-off command signal is formed by 
the power-off command signal forming unit 25, the 
warning display control unit 26 controls so as to allow 
a light emitting diode of a warning display unit 28 to 
flicker and supplies a warning display signal to 

25 display warning contents by characters to the RGB 
decoder 19 from the character generator 27. 
[0022] 
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Further, the power control unit 30 has: an 
abnormality detecting unit 31 for detecting, on the 
basis of the detection output of the temperature sensor 
9, that the inside of the power source apparatus 4 is 
5 in an overheat state where its temperature has risen to 
a predetermined temperature or higher; and a protecting 
circuit 32 for controlling in such a manner that when 
the abnormality detecting unit 31 detects the 
abnormality or when the power-off command signal is 
10 supplied from the power-off command signal forming unit 
25 of the system controller 20, the operation of the 
power source apparatus 4 is stopped and the power 
source of the light source 1 is shut off. 
[0023] 

15 In the liquid crystal projecting apparatus having 

such a construction, as shown in a flowchart of Fig. 2, 
the system controller 10 discriminates in the input 
detecting unit 23 whether or not the video signal has 
been supplied to the video input terminal 18 (step 1) . 

20 If its discrimination result is "YES", that is, when 
the video signal has been supplied, a counter is reset 
(step 2). If the discrimination result is "NO", that 
is, when the video signal is not supplied, the counter 
is counted up (step 3) . Whether or not a value of the 

25 counter has reached a predetermined value N is 
discriminated (step 4) , 
[0024] 
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If a discrimination result in step 4 is "YES", 
that is, when the video signal is not supplied and the 
value of the counter has reached the predetermined 
value N, the detection output showing the state where 
5 the supply of the video signal has continuously been 
stopped for the predetermined time is supplied to the 
power-off command signal forming unit 25, and step 13 
follows . 
[0025] 

10 If the discrimination result in step 4 is "NO", 

that is, when the value of the counter does not reach 
the predetermined value N, step 5 follows and a set 
state of the sleep timer is discriminated. 
[0026] 

15 In step 5, whether the timer 24 is in an ON state 

or an OFF state is discriminated. If the timer 24 is 
in the ON state, step 6 follows. If the timer 24 is in 
the OFF state, step 8 follows. 

[0027] 

2 0 In step 6, the set time of the sleep time is 

compared with the present time. If the present time is 
three or more minutes before the set time of the sleep 
time, step 8 follows. When the present time is, for 
example, three minutes before the set time of the sleep 

25 time, step 7 follows. When the present time has 

reached the set time of the sleep time, step 13 follows. 
[0028] 
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In step 7, a warning display signal for 
displaying the warning contents, by characters, which 
warns that the present time is three minutes before the 
set time of the sleep time is supplied from the 
5 character generator 27 to the RGB decoder 19 by the 
warning display control unit 26, and step 8 follows. 
[0029] 

In step 8, in the first abnormality detecting 
unit 21, whether or not the inside of the lamp house 5 

10 is in the overheat state where its temperature has 
risen to a predetermined temperature or higher is 
discriminated on the basis of the detection output of 
the temperature sensor 6. If a discrimination result 
in step 8 is "YES", that is, when the inside of the 

15 lamp house 5 is in the overheat state where the 

temperature has risen to the predetermined temperature 
or higher, step 9 follows. If the discrimination 
result in step 8 is "NO", that is, when the inside of 
the lamp house 5 is not in the overheat state where the 

2 0 temperature has risen to the predetermined temperature 
or higher, step 10 follows. 
[0030] 

In step 9, a warning display signal for 
displaying the warning contents, by characters, which 
25 warns that the inside of the lamp house 5 is in the 
overheat state where its temperature has risen to the 
predetermined temperature or higher is supplied from 
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the character generator 27 to the RGB decoder 19 by the 
warning display control unit 26, and step 12 follows. 

[0031] 

In step 10, in the second abnormality detecting 
5 unit 22, whether or not the cooling fan 8 is in a state 
where the rotation has been stopped is discriminated on 
the basis of the detection output of the rotation 
detector 9. If a discrimination result in step 10 is 
"YES", that is, when the cooling fan 8 is in an 

10 abnormal state where the rotation has been stopped, 

step 11 follows. If the discrimination result is "NO", 
that is, when the cooling fan 8 is in a normal state 
where it is rotating, the processing routine is 
returned to step 1 and the discrimination about the 

15 presence or absence of the input video signal is 
repetitively made. 
[0032] 

In step 11, a warning display signal for 

displaying the warning contents, by characters, which 
2 0 warns that the cooling fan 8 is in the abnormal state 
where the rotation has been stopped is supplied from 
the character generator 27 to the RGB decoder 19 by the 
warning display control unit 26, and step 12 follows. 
[0033] 

25 In step 12, the control for allowing the light 

emitting diode of the warning display unit 28 to 
flicker is made by the warning display control unit 26, 
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and step 13 follows. 

[0034] 

In step 13, the power-off command signal is 
formed by the power-off command signal forming unit 25 
5 and supplied to the protecting circuit 30 of the power 
control unit 11, thereby making control so as to stop 
the operation of the power source apparatus 4 and shut 
off the power source of the light source 1. 
[0035] 

10 In the liquid crystal projecting apparatus having 

such a construction, when the supply of the video 
signal to the video input terminal 18 has continuously 
been stopped for the predetermined time, the power-off 
command signal is formed by the power-off command 

15 signal forming unit 25 in response to the detection 

output of the input detecting unit 23. The protecting 
circuit 30 of the power control unit 11 operates, 
thereby automatically stopping the operation of the 
power source apparatus 4 and shutting off the power 

2 0 source of the light source 1. Therefore, the wasteful 
electric power consumption can be reduced and the life 
of the lamp of the light source 1 can be extended, 
[0036] 

If the sleep timer has been set, a warning 
25 display signal for displaying the warning contents, by 
characters, which warns that the present time is three 
minutes before the set time of the sleep time is 
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supplied from the character generator 27 to the RGB 
decoder 19 by the warning display control unit 26. 
Therefore, in the RGB decoder 19, by multiplexing the 
warning display signal for displaying the warning 
5 contents by characters to the video signal and 

displaying the warning contents by characters as a 
projection image, the user can be notified that the 
present time is three minutes before the set time of 
the sleep time. 
10 [0037] 

Further, when the abnormality is detected by the 
first or second abnormality detecting unit 21 or 22, 
the power-off command signal is formed by the power-off 
command signal forming unit 25 in response to the 

15 detection output of the first or second abnormality 

detecting unit 21 or 22. The protecting circuit 30 of 
the power control xinit 11 operates, thereby 
automatically stopping the operation of the power 
source apparatus 4 and shutting off the power source of 

20 the light source 1. Therefore, the liquid crystal 

projecting apparatus is protected against a burning- 
damage or the like. When the abnormality is detected 
by the first or second abnormality detecting unit 21 or 
22, the warning display control unit 26 allows the 

25 light emitting diode of the warning display unit 24 to 
flicker, thereby enabling the user to be notified that 
the abnormality has been detected by the first or 
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second abnormality detecting unit 21 or 22. Since the 
warning display signal for displaying the warning 
contents , by characters , for warning that the 
abnormality has been detected by the first or second 
5 abnormality detecting unit 21 or 22 is supplied from 
the character generator 27 to the RGB decoder 19, in 
the RGB decoder 19, by multiplexing the warning display 
signal for displaying the warning contents by 
characters to the video signal and displaying the 
10 warning contents by characters as a projection image, 
the user can be notified that the abnormality has been 
detected by the first or second abnormality detecting 
unit 21 or 22. 
[0038] 

15 When a state where the abnormal over current flows 

in the power source apparatus 4 occurs, the current 
fuse 11 provided for the power line 10 is melted and 
cut, thereby stopping the operation. Thus, the liquid 
crystal projecting apparatus is protected against the 

20 burning- damage or the like. 
[0039] 

[Advantages of the invention] 

As will be also apparent from the above 
description, in the liquid crystal projecting apparatus 

25 according to the invention, the abnormality of the 
apparatus is detected by the abnormality detecting 
means and by the detecting means for detecting that the 
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time of a few minutes before the set time has come at 
the time of the sleep timer operation. The first 
warning display means performs the warning display by 
the liquid crystal display panel according to the 
5 detection output of each of the detecting means . 

Therefore, the user can be notified by the projection 
image that the apparatus is in the abnormal state or 
that the time is a few minutes before the set time at 
the time of the sleep timer operation. The second 

10 warning display means performs the warning display by 
the flickering of the light emitting device according 
to the detection output of the abnormality detecting 
means. Therefore, the user can be notified that the 
apparatus is in the abnormal state. Since the power 

15 source of the light source is shut off by the power 

control means according to the detection output of the 
abnormality detecting means, the apparatus can be 
protected against the burning- damage or the like and 
the safety can be assured. Further, it is detected by 

20 the detecting means that the video signal is not input 
for the predetermined time and the power source of the 
light source is shut off by the power control means. 
Therefore, the wasteful electric power consumption can 
be reduced and the life of the lamp of the light source 

25 can be extended. 
[0040] 

In the liquid crystal projecting apparatus 



- 21 - 



according to the invention, the abnormality detecting 
means detects by the temperature detecting means that 
the inside of the lamp house of the light source has 
entered the abnormal overheat state. Therefore, when 
5 the lamp house enters the abnormal overheat state, the 
power source of the light source is automatically shut 
off, the apparatus can be protected against the 
burning-damage or the like, and the safety can be 
assured. 
10 [0041] 

Further, in the liquid crystal projecting 
apparatus according to the invention, the abnormality 
detecting means detects by the rotation detecting means 
that the rotation of the cooling fan has been stopped. 

15 Therefore, when there is a risk that the lamp house 

enters the abnormal overheat state due to the stop of 
the rotation of the cooling fan, the power source of 
the light source can be shut off. 
[Brief Description of the Drawings] 

2 0 [Fig. 1] Block diagram showing a construction of a 
liquid crystal projecting apparatus according to the 
invention . 

[Fig. 2] Flowchart showing the operation of the liquid 
crystal projecting apparatus. 
25 [Description of Reference Niimerals] 

1 . . Light source 

2 . . Liquid crystal display panel 
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4 . . Power source apparatus 

5 . . Lamp house 

6 . . Temperature sensor 

7 . . Cooling fan 

5 8 . . Rotation detector 
9 . . Temperature sensor 
10 . . Power line 

17 . . Liquid crystal driving circuit 
18 . . Video input terminal 
10 19. . RGB decoder 

20,. System controller 

21, 22.. Abnormality detecting unit 

23.. Input detecting unit 

24 . . Timer 

15 25.. Power-off command signal forming unit 

26.. Warning display control unit 

27.. Character generator 

28.. Warning display unit 

30.. Power control unit 
20 31.. Abnormality detecting unit 

32.. Protecting circuit 



